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A type of train detection (conlral) system for automatic traffic control devices that has the capability of detecting the
presence and movement of a train within the approach circuit of a crossing. MS devices will activate the traffic control
devices at the crossing for all trains located within the approach circuit that are moving toward the crossing,
regardless of train speed. If a train stops within the approach circuit before reaching the crossing, the traffic conirol
devices will deactivate until the train resumes motion toward the crossing, but will remain deactivated if the train
retreats beyond the detection circuit.

Constant Warning Time (CWT} Systems

A constant warning time system has the capability of sensing a train as it approaches a crossing, measuring its speed
and distance from the crossing, and activating the traffic control devices to provide the desired warning time. Traffic
control systems equipped with CWT provide relatively uniform warning times where train speeds vary and trains do
not accelerate or decelerate within the approach circuits once the devices have activated. Trains may perform fow
speed switching operations beyond 213 m (700 ft) from a crossing without causing the crossing devices to
unnecessarily activate. This reduces or eliminates excess gate operation that in turn, causes unnecessary delays to
highway traffic. Like motion sensitive systems, if a train stops within the approach circuit before reaching the crossing
the traffic control devices will deactivate.

RAILROAD TRAIN DETECTION TIME AND APPROACH LENGTH CALCULATIONS

It should be noted that even when "constant warning devices " are used, the calculated arrival time of the train at the
crossing is based on the instantaneous speed of the train as it enters the crossing circuit. Once the calculation is
made, changes in train speed will change train arrival fime at the crossing and correspondingly reduce {or increase)
the elapsed warning time at the crossing. This factor must be considered at a crossing interconnected to a nearby
highway traffic signal utilizing either a simultaneous or advance preemption sequence.

Design information about railroad interconnection circuits and approach length calculations can be found in the

American Railway Engineering and Maintenance-of-Way Association (AREMA) Signal Manuall'8l Manual Part 3.1.10,
Recommended Functional/Operating Guidelines for Interconnection Between Highway Traffic Signals and Highway -

Rail Grade Crossing Warning Systems; and Manual Part 3.3.10, Recornmended Instructions for Determining Warning
Time and Calculating Minimum Approach Distance for Highway-Raif Grade Crossing Warning Systems.

PREEMPTION/INTERCONNECTION:
WHEN TO INTERCONNECT

The guidance in the MUTCD states: "When a highway-rail grade is equipped with a flashing-light signal system and is
tocated within 60 m (200 ft) of an intersection or mid-block location controtled by a traffic control signal, the traffic
control signal should be provided with preemption in accordance with Section 4D.13. "Recent studies indicate that
when designing for the installation of a new traffic control signal substantially beyond 60 m (200 ft} (possibly 152-
305m [500-1000 ft]) of a highway-rail grade crossing, an estimate of the expected queue length should be performed.
For estimation purposes, a 95% probability level should be used. If the resulting expected queue length is equal to or
greater than the available storage distance, consideration should be given to interconnecting the traffic contro! signal
with the active control system of the railroad crossing and providing a preemption sequence. Guidance on estimating
gueue length is available in the article, "Design Guidelines for Railroad Preemption at Signalizad Intersections," ITE
Journal, February 1997, Guidance on the design of preemption operatior is available in Presemption of Traffic Signals
At or Near Railroad Grade Crossings with Active Warning Devices, #RP-025A, Institute of Transportation Engineers,
1997 www.ite.org or 202-289-0222; and the Implementation Report of the USDOT Grade Crossing Safety Task
Foree, June 1, 1997, U.8. Department of Transportation, www fhwa.dot.gov. The Implementation Report is an
excellent source of definitions.

FACTORS TO CONSIDER
Joint Agency Coordination

Close coordination between the highway agency and the railroad company is required when interconnecting a traffic
signal with active railroad traffic control devices. In order to properly design the highway-rail preemption system, both
the railroad company and the highway agency should understand how each system operates. An engineering study

should be conducted at each interconnected location to
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determine the minimum preemption warning time necessary to adequately clear traffic from the crossing in the event
of an approaching train. Factors that need to be considered when calculating this time are equipment response and
programmaed delay times, minimum traffic signal green times, traffic signal vehicular and pedestrian clearances,
queue clearance times and trainfvehicle separation time.

Extended Advance Warning Times

Whenever it becomes necessary at gated crossings to provide design advance warning times in excess of 45
seconds, whether for traffic signal preemption or other purposes, consideration should be given to including
supplemental median treatments to discourage drivers from attempling to circumvent the gates.

Second Train Circuitry at Multiple Track Crossings

At multiple track crossings, "second train ® circuitry can be considered as part of the control network. This circuitry is
intended to detect a second train approaching the crossing, but outside the noermal warning time approach circuit. For
instance, the normal approach circuit may provide 25 seconds warning but the second-train circuit may look an
additional 10 seconds. If a train activates a train activates the traffic control devices AND a secaond train is detected
within the 35-second circuit, the gates will be held down for the second train and the traffic signals remain preempted.
{(Also see Traffic Signat Controller Re-Service Cansiderations in the Preemptionfinterconnection Appendix.)

' Diagonal Railroad Crossing Both Highway Approaches to the Intersection

Where the railroads run diagonaliy to the direction of the highway, it is probable that the railroad may cross two
highway approaches to an interconnected intersection. When this situation occurs, it is normally necessary to clear
out traffic on both roadways prior to the arrival of the train, requiring approximately twice the preemption time
computed for one approach. It is also normally required to have both railroad active traffic control device systems
designed to operate concurrently. This is needed to prevent the interconnected traffic signals and railroad active
control devices from falling out of coordination with each other which otherwise can occur under certain types of train
movements or when one of the two crossings experiences a false signal activation prior to an actual train movement.
When the railroad control devices activate, traffic leaving the intersection and approaching either crossing may queue
back into the intersection and block traffic if there is not adequate storage for those vehicles between the crossing
and the intersection. Traffic turning at the intersection toward the other crossing may also be unable to proceed due
to stopped traffic.

When this occurs, utilization of advance preemption together with a hybrid design may help alleviate this problem.
The hybrid design could consist of delaying the activation of the railroad devices facing vehicles leaving the
intersection and approaching both crossings to help vehicles clear out of the intersection during the preemption
sequence. . .

Pre-Signals

Pre-signals control traffic approaching the highway-rail grade crossing toward the nearby highway intersection, and
are operated as part of the highway intersection traffic signal system. Their displays are integrated into the railroad
preemption program. A diagram of a pre-signal is shown as Figure 4,

Figure 4
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PRE-SIGNAL LOCATION AT AUTOMATIO GATE CROSSING
FIGURE <

This figure depicts the location of a pre-signal at an automatic gate crossing. in the foreground of the figure is the
away-going side of a divided highway. The road crosses a railroad track and a little further, intersects another road.
At the Intersection of the two roads, there is a traffic-control signal. The crossing is equipped with lights and an
automated crossarm. Prior to the railroad crossing is another traffic-cantrol signal and a double white line where
vehicles are to stop. The signal and lines are designed to prevent a line of vehicles forming at the highway-highway
intersection that would back up onto the railroad tracks. On either side of the road at the double white line is a sign
that reads "STOP HERE ON RED, " with and arrow pointing to the double white line.

An engineering study should be made to evaluate the various elements involved in a pre-signal. These are
summarized as follows.

Where the highway intersection is less than 15m (50 ft) from the highway-rail crossing (23m [75 ft] for a roadway
regularly used by multi-unit vehicles), pre-signals should be considered. Where the clear storage distance is greater
than 23 m (75 ft), pre-signals could be used, subject to an engineering study determining that the queue extends into
the track area.

Without pre-signals at highway-rail grade crossings, drivers may focus on the downstream highway traffic signal
indications rather than the fiashing-light signals located at the grade crossing. This type of driver behavior is
especially undesirable during the beginning of the preemption sequence when the downstream traffic signals are
typically green (in order io clear queued vehicles off the tracks) and the flashing-light signals are activated.

Driver behavior at crossings equipped with pre-signals is modified because the driver stops at the railroad stop line
even when a train is not approaching. By providing a consistent stopping location, with or without the presence of a
train, the driver will not become confused as to a safe location to stop when a train is approaching.

Where geometric considerations in advance of the crossing complicate the installation of a pre-signal on a separate
support in front of the railroad signal, the placement of railroad flashing-light signals and traffic signals on the same
support should be considered to reduce visuat clutter and to increase driver visibility of the pre-signals. A written
agreement betwaen the highway agency and railroad may be required.

The pre-signal phase sequencing should be progressively timed with an offset adequate to clear vehicles from the
track area and downstream intersection. Vehicles that are required to make a mandatory stop (e.g., school buses,
vehicles hauling hazardous materials, etc.) should be considered when determining the amount of time for the offset
to ensure that they will not be forced to stop in the clear storage area.

For highway-rail grade crossings equipped with a pre-signal and clear storage distance less than 15 m (50 ft), (23 m
[75 f] for a roadway regularly used by multi-unit vehicies), a clear zone between the crossing and the downstream
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interseclion may be diagonally striped {o.delineate the clear storage area.

The downstream traffic signal at the highway intersection controliing the same approach as the pre-signal should be
aquipped with programmable visibility indications or louvers. The downstream heads should only be visible from
within the down stream intersection to the driver eye location of the first vehicle behind the pre-signai stop bar,
Design of the visibility limited indications is quite complex and should consider a range of driver eye heights for the
various vehicles expected on the roadway.

Long Distance between the Highway-Rail Crossing and the Highway Intersection

In cases where the crossing is located far from the highway intersection — up to 305 m (1000 ft), the necessary
minimum preemption warning time may be very high and in turn may require very long approach circuits along the
tracks in order to provide such a time. Long track circuits can become extremely complex and expensive to
implement, especially if located in an area where there are several adjacent crossings with overlapping track circuits,
switching spurs, railroad junctions or commuter rail stations which could affect train operating speeds within the
detection circuit. In addition, excessive preemption times may have detrimental effects on traffic flows within the
vicinity of the crossing and may cause other problems such as traffic backing up along a route parallel to the crossing
and backing up through another adjacent interconnected intersection. These are just a few factors to consider with a
long distance interconnection.

Queue Cutter Flashing-light Beacon

An alternative to interconnecting the two traffic control devices may be the use of an automated Queue Cutter
Flashing-light Beacon upstream of the highway-rall grade crossing. They may be ulilized in conjunction with DO NOT
STOP ON TRACKS (R8-8) as stated in the MUTCD signs. Such beacons can be activated by an induction loop on
the departure side of the highway-rail grade crossing that detects a grawing queue between the crossing and the
distant highway intersection. If the beacons are activated only when the traffic signals on that approach are not green,
they can be more effective as opposed to flashing all the time.

These are some of the many factors that should be considered when interconnecting an active traffic control device
at a highway-rail grade crossing to a nearby highway traffic signal. A separate Preemption/Interconnection appendix
is included with this report to provide further explanation of this very complex subject. However, it is not the intent of
this document to serve as a primer for this very complicated topic. It cannot be emphasized enough that design,
construction, operation and maintenance of this type of system requires expert knowledge and full cooperalion
between highway and railroad authorities. Other special conditions are discussed in the following section.

Also See Appendix for additional information

OTHER SPECIAL CONDITIONS
POTENTIAL QUEUING ACROSS TRACKS

Where queuing across a highway-rail grade crossing is occasioned by a nearby highway intersection that is not
equipped with a traffic signal, the traffic engineer has a number of options including:

1. Install 2a DO NOT STOP ON TRACKS sign;

2. Install an automated Queue Cutter Flashing-light Beacaon (see prior discussion in "Factors to Consider ");
andfor,;

3. Install a traffic signal with railroad preemption at the highway/highway intersection.

Queues extending over the highway-rail grade crossing could be considered a possible need for the installation of a
traffic signal at the nearby highway intersection. However, the third option needs to be considered very carefully
considering the harmful effects of an otherwise unwarranted traffic signal.

TRAIN AND LIGHT RAIL TRANSIT (LRT) ACTIVATED HIGHWAY TRAFFIC SIGNALS

Urban city streets often pose a special case for the application of active grade crossing traffic control devices. Slow
speed switching moves and mixed-use light rail transit (LRT) operations are often controlled by traffic signals. In such
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cases, traffic signal heads must be clearly visible to the train operatar. Trains must stop short before entering these
intersections. Train detection can be accompiished by the use of island track circuits, key selector switches, inductive
loops, train to way-side communications and other technologies.

Where LRT vehicles move within the street median or through the intersection of two or more city streets, and where
train operating speeds and sight distances are consistent with safe stopping distances, the train may operate through
these intersections controlled by traffic signal indications without stopping. In such cases, special transit signal
aspects, which clearly indicate traffic signal controfled right-of-way, must govern train moves. Special transit
indications may also provide information concerning track alignment to the transit operator. Automatic train stops and
other train contral devices may be used to enforce a train's compliance with the signal indication. Where speacial train
aspects are present and safe stopping distance is assured, transit vehicles may utilize train to way-side
communications, inductive loops, cantenary detectar switches or ather forms of detection fo activate the traffic
signals. Great care should be exercised in the location of special train Indicators to avoid confusion to drivers
approaching the intersection. Programmed heads and special aspects are helpful in this regard.

(SECOND) TRAIN COMING ACTIVE WARNING SIGN

Train detection systems can also be used to activate a “2nd Train Coming” supplemental warning sign. This sign is
used on a limited basis, normally near commuter stations where multiple tracks and high volumes of pedestrian traffic
are present. The sign will activate when a train is located within the crossing's approach circuits and a 2" train
approaches the crossing. it is also being evaluated at multiple track highway-rail grade crossings as a supplement to
automatic gates. (Since this sign is not currently in the MUTCD, any jurisdictions wishing to use symbols to convey
any part of this message, must request permission to experiment from the FHWA)

PEDESTRIAN AND BICYCLIST CONSIDERATIONS

Non-motorist-crossing safety should be considered at all highway-rail grade crossings, particularly at or near
commuter stations and at non-motorist facilities, such as bicycle/walking trails, pedestrian only facilities, and

pedestrian malls. 11

Passive and active devices may be used to supplement highway related active control devices to improve non-
motarist safety at highway-rail crossings. Passive devices include fencing, swing gates, pedesirian barriers,
pavement markings and texiuring, refuge areas and fixed message signs. Active devices include flashers, audible
active control devices, automated pedestrian gates, pedestrian signals, variable message signs and blank out signs.

These devices should be considered at crossings with high pedestrian traffic volumes, high train speeds or
frequency, extremely wide crossings, complex highway-rail grade crossing geometry with complex right-of-way
assignment, school zones, inadequate sight distance, and/or multiple tracks. All pedestrian facilities should be
designed to minimize pedestrian crossing time and devices should be designed to avoid trapping pedestrians
between sets of tracks.

Guidelines for the use of active and passive devices for Non-motarist Signals and Crossings are found in section
10D of Part 10 of the MUTCD.

ALTERNATIVES TO MAINTAINING THE CROSSING

CROSSING CLOSURE

Eliminating redundant and unneeded crossings should be a high priority. Barring highway or railroad system
requirements that require crossing elimination, the decision te ¢lose or consolidate crossings requires balancing
public necessity, convenience and safety. The crossing closure decision should be based on econemics; comparing
the cost of retaining the crossing (maintenance, accidents, and cost to improve the crossing to an acceptable level if it
would remain, etc.} against the cost {if any) of providing alternate access and any adverse travel costs incurred by
users having to cross at some other location. Because this can be a local political and emotional issue, the
economics of the situation cannot be ignored. This subject is addressed in a 1994 joint FRA/FHWA publication
entitted Highway-Railroad Grade Crossings: A Guide To Crossing Consolidation and Closure, and a March 1995

AASHTO publication, Highway-Rail Crossing Elimination and Consolidation I8l
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Whenever a crossing is closed, it is important to consider whether the diversion of highway traffic may be sufficient to
change the type or level of traffic contral needed at other crossings. The surrounding street systerm should be
examined to assess the effects of diverted traffic. Cften, coupling a closure with the installation of improved or
upgraded traffic contral devices at one or more adjacent crossings can be an effective means of mitigating lacal
political resistance to the closure.

GRADE SEPARATION

The decision to grade separate a highway-rail crossing is primarily a matter of economics. Investment in a grade
separation structure is long-term and impacts many users. Such decisions should be based on long term, fully
allocated fife cycle costs, including both highway and railroad user costs, rather than on initial construction costs.
Such analysis should consider the following:

eliminating trainfvehicle collisions (including the resultant property damage and medical costs, and liability};
savings in highway-rail grade crossing surface and crossing signal installation and maintenance costs;
driver delay cost savings;

costs associated with providing increased highway storage capacity (to accommodate traffic backed up by a
train); .

fuel and pollution mitigation cost savings (from idling queued vehicles);

effects of any "spillover " congestion on the rest of the roadway system;

the benefits of improved emergency access;

the potential for closing one or more additional adjacent crossings; and

possible train derailment costs.

A recently released report, entitled "Grade Separations-When Do We Separate,@" provides a stepwise procedure
for evaluating the grade separation decision. The report also contains a rough screening method based on train and
roadway vehicular volumes. However, as pointad out in the report, the screening method should be used with caution
and should be calibrated for values appropriate for the particular jurisdiction.

TRAFFIC SEPARATION STUDY APPROACH TO CROSSING CONSOLIDATION

Both the FRA 2 gnd the AASHTO Y have provided guidelines for crossing consolidation. State DOTs, road
authorities and local governments may choose to develop their own criteria for closures based on local conditions.
Whatever the case, a specific criteria or approach should be used, so as to avoid arbitrarily selecting crossings for

closure. An example is provided by the North Carclina pDoT.22

To improve crossing safety and provide a comprehensive approach to crossing consolidation, the traffic separation

- study approach is a worthwhile option. As part of a comprehensive evaluation of traffic patterns and road usage for
an entire municipality or region, traffic separation studies determine the need for improvements and/or elimination of
public highway-rail grade crossings based on specific criteria. Traffic separation studies progress in three phases:
prefiminary planning, study and implementation.

Crossing information is collected at all public crossings in the municipality. Evaluation criteria include: collision history,
current and projected vehicular and train traffic, crossing condition, school bus and emergency routes, types of traffic
contro! devices, feasibility for improvements and econamic impact of ¢rossing closures. After discussions with the
local road authority, railvoad, State DOT, municipal staff and local officials these recommendations may be modified.
Reaching a "consensus" is essential prior to scheduling presentations to governing bodies and citizens.

Recommendations may include: installation of flashing-lights and gates, enhanced devices such as four-quadrant
gates and longer gate arms, installation of concrete or rubber crossings, median barrier installation, pavement
markings, roadway approach modifications, crossing or roadway realignments, crossing closures and/or relocation of
existing crossings to safer locations, connector roads, and feasibility studies to evaluate potential grade separation
locations.

The most dynamic aspect of the public involvement process accurs at crossing safety workshops and public
hearings. A goal of these forums is to exchange information and convey the community benefits of enhanced
crossing safety, including the potential consequences to neighborhoods of train deraiiments containing hazardous
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materials resulting from crossing accidents. Equating rail crossings to highway interchanges, something the average
citizen can relate to, greatly assist in reinforcing the need for eliminating low-volume and/or redundant crossings.

NEW CROSSINGS

Similar to crossing closure/consolidation, consideration of opening a new public highway-rail crossing should likewise
consider public necessity, convenience, safety and economics. Generally, new grade crossings, particularly on main-
line tracks, should not be permitted unless no other viable alternatives exist and, even in those instances,
consideration should be given to closing one or mare existing crossings. If a new grade crossing is to provide access
to any land development, the selection of traffic control devices to be installed at the proposed crossing should be
based on the projected needs of the fully completed development.

Communities, developers and highway transportation planners need to be mindful that once a highway-rail grade
crossing is established, drivers can develop a low tolerance for the crossing being blocked by a. train for an extended
period of time. If a new access is proposed to cross a railroad where railroad operation requires temporarily holding
trains, only grade separation should be considered.

GUIDANCE

These treatments are provided for consideration at every public highway-rail grade crossing. Specific MUTCD Signs
and treatments are included for easy reference.

1. MINIMUM DEVICES - all highway-rail grade crossings of railroads and public streets or highways should be
equipped with approved passive devices. For street running railroads/transit systems, refer to MUTCD Parts 8
and 10.

2, MINIMUM WIDTHS - All highway-rait grade crossing surfaces should be a minimum of one foot beyond the
edge of the roadway shoulder measured perpendicular to the roadway center line, and should provide for any
existing pedestrian facilities.

3. PASSIVE - Minimum Traffic Controt Applications:

A. A circular Railroad Advance Warning (W10-1) sign shall be used on each roadway in advance of every
highway-rail grade crossing except as described in the MUTCD;

B. An emergency phone number should be posted at the crossing. This posting should include the
USDOT highway-rail grade crossing |dent|f1cat|on number, highway or street name or number, railroad
milepost and other pertinent information;

C. Where the roadway approaches to the crossing are paved, pavement markings are to be installed as
described in the MUTCD, subject to engineering evaluation;

D. Where applicable, the TRACKS QUT OF SERVICE sign should be placed to notify drivers that track
use has been discontinued;

E. One reflectorized crossbuck sign shalt be used on each roadway approach to a highway-rail grade
crossing;

1. If there are two or more fracks, the number of tracks shall be indicated on a supplemental sign
{R15-2) of inverted T shape mounted below the crossbuck.

2. Strips of retroreflective white material not less than two inches in width shall be used on the back
of each blade of each crossbuck sign for the length of each biade, unless the crossbucks are
mounted back-to-back.

3. A strip of retroreflective white material, not less than two inches in width, shall be used on the full
length of the front and back of each support from the crosshuck sign to near ground tevel or just
above the top breakaway hole on the post.

F. Supplemental Passive Traffic Control Applications (subject to engineering evaluation);
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1. Inadequate Stopping Sight Distance;
a. Improve the roadway geometry;
b. Install appropriate warning signs (including consideration of active types);
c. Reduce the posted roadway speed in advance of the crossing:
i. Advisary signing as a minimum;
i. Regulatory posted limit if it can be effectively enforced;
d. Close the crossing;
e. Reconfigure/relocate the crassing;
f. Grade separate the crossing.

2. Inadequate Approach (Corner) Sight Distance (Assuming Adeguate Clearing Sight Distance):
a. Remove the sight distance obstruction;

- Install appropriate warning signs;

c. Reduce the posted roadway speed in advance of the crossing:
i. Advisory signing as a minimum;
ii. Regulatory posted limit if it can be effectively enforced;

d. Install a YIELD (R1-2) sign, with advance warning sign (W3-2a) where warranted by the

MUTCD (restricted visibility reduces safe approach speed to 16- 24 km/h [10-15 mph]);

=3

e. Installa STOP (R1-1) sign, with advance warning sign (W3-1a) where warranted by the
MUTCD (restricted visibility requires drivers to stop at the crossing);

f. Install active devices;

g. Close the crossing;

h. Reconfigurefrelocate the crossing;

i.

Grade separate the crossing.

3. Deficient Clearing Sight Distances (For One or More Classes of Vehicles):

a. Remaove the sight distance obstruction;

b. Permanently restrict use of the roadway by the class of vehicle not having sufficient
clearing sight distance;
Install active devices with gates;
Close the crossing;
Reconfigure/relocate the crossing;
Grade separate the crossing; and
Multiple railroad tracks and/or two or more highway approach lanes in the same direction
should be evaluated with regard to possible sight obstruction from other trains (moving or
standing on another track or siding) or highway vehicles,

@ w220

4. Stopping and corner sight distance deficiencies may be treated immediately with warning or
regulatory traffic control signs, such as a STOP sign, with appropriate advance warning signs.”
However, until such time as permanent corrective measures are implemented to correct
deficient clearing sight distance, interim measures should be taken which may include:

a. Temporarily close the crossing; and
b. Tempaorarily restrict use of the roadway by the classes of vehicles.

4. ACTIVE - If active devices are selected, the following devices should be considered:

TABLE 6
GUIDELINES FOR ACTIVE DEVICES
Class of Maximum Allowabie Operating Speed Maximum Allowable Operating Speed
Track For Freight Trains - Minimum Active Devices For Passenger Trains - Minimum Active
Devices
Excepted 10 mph Flashers N/A N/A
track
Class 1 track 10 mph Flashers 15 mph Gates *
Class 2 track 25 mph Flashers 30 mph Gates *
Class 3 track 40 mph Gates 60 mph Gates **
Class 4 track 60 mph Gates 80 mph Gates

Class 5 track 80 mph Gates plus Supplemental Safety 90 mph  Gates plus Supplemental Safety
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Class 6 track

Class 7 track

Class 8 track

Class 9 track

Devices Devices
110 mph Gates plus Supplemental 110 Gates plus Supplemental
mph
with Safety Devices Safety Devices
conditions
125 mph Full Barrier Pratection 125 Ful Barrier Protection
mph
with
canditions
160 mph Grade Separation 160 Grade Separation
mph
with
conditions
200 mph Grade Separation 200 Grade Separation
mph
with
conditions

* Refer to MUTCD 2000 Edition, Part 10, transit and LRT in medians of city streets.
** Except 35 mph {56 km/h) for transit and LRT. Note: 1 mph = 1.61 km/h

A.  Active devices with automatic gates should be considered at highway-rail grade crossings whenever

an eng
1.

2,

9.

ineering study by a diagnostic team determines one or mere of the following conditions exist;

All crossings on the National Highway System, "U.5. " marked routes or principal arterials nat
otherwise grade separated,;

If inadequate clearing sight distance exists in one or more approach quadrants, AND it is
determined Al L of the following apply:

a. Itis not physically or economically feasible to correct the sight distance deficiency;

b. An acceptable alternate access does not exist; and

¢.  On a life cycle cost basis, the cost of providing acceptable alternate access or grade .
separation would exceed the cost of installing active devices with gates;

Reguilarly scheduled passenger trains operate in close proximity to industrial facilities, eg. stone
quarries, log mills, cement plants, steel mills, oil refineries, chemicat plants and land fills:

In tlose proximity to schools, industrial plants or commercial areas where there Is substantially
higher than normal usage by school buses, heavy trucks or trucks carrying dangerous or
hazardous materials;

Based upon the number of passenger trains and/or the number and type of trucks, a diagnostic
team determines a significantly higher then normal risk exists that a train-vehicle collision could
result in death of or serfous injury to rail passengers;

Multiple main or running tracks through the crossing,;

The expected accident frequency (EAF)} for active devices without gates, as calculated by the
USDOT Accident Prediction Formula including 5-year accident history, exceeds 0.1:

In close proximity to a highway intersection or other highway-rail crossings and the trafﬁc control
devices at the nearby intersection cause traffic to queue on or across the tracks. (in such
instances, if a nearby intersection has traffic signal control, it should be interconnected to
provide preempted operation, and consider traffic signal control, if none); or

As otherwise recommended by an engineering study or diagnostic team.

B. Active devices, with automatic gates should be considered as an option at public highway-rail grade
crossings whenever they can be economically justified based on fully allocated life cycle costs and one
or more of the following conditions exist:

1.

Multiple tracks exist at or in the immediate crossing vicinity where the presence of a moving or
standing train on one track effectively reduces the clearing sight distance below the minimum
relative to a train approaching the crassing on an adjacent track {absent some other acceptable
means of warning drivers to be alert for the possibility of a 2nd train), [See Figure 1}

An average of 20 or more trains per day;
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10.

Posted highway speed exceeds 64 km/h (40mph) in urban areas, or exceeds 88 km/h (55 mph)
in rural areas;

Annual Average Daily Traffic (AADT) exceeds 2000 in urban areas, or 500 in rural areas;
Muttiple lanes of traffic in the same direction of travel (usually this will include cantitevered
signals);

The crossing exposure (the product of the number of trains per day and AADT) exceeds 5,000 in
urban areas, or 4,000 in rural areas;

The expected accident frequency (EAF) as calculated by the USDOT Accident Predlctlon
formuia, including 5-year accident history, exceeds 0.075;

An engineering study indicates that the absence of active devices would result in the highway
facility performing at a level of service below Level C;

Any new project or installation of active devices to significantly replace or upgrade existing non-
gated active devices. For purposes of this item, repfacements or upgrades should be considered
"significant " whenever the cost of the otherwise intended improvement (without gates) equals or
exceeds one-half the cost of a comparable new installation, and should exclude maintenance
replacement of individual system components and/or emergency replacement of damaged units:
or

As otherwise recommended by an engineering study or diagnostic team.

C. Warning/Barrier Gate Systems should be considered as supplemental safety devices at:

1.
2.
3.
4,

Crossings with passenger lrains;

Crossings with high-speed frains;

Crossings in guiet zones; or

As otherwise recommended by an engineering study or diagnostic team.

D. Enhancements for Pedestrian Treatments

1.
2
3

Design to avold stranding pedestrians between sets of tracks;

Add audible devices, based on an engineering study;

Consider swing gates carefully; the operation of the swing gate should be consistent with the
requirements of Americans with Disability Act. The gate should be checked for pedestrian safety
within the limits of its operation;

Provide for crossing control at pedestrian crossings where a station is located within the
proximity of a crossing or within crossing approach track circuit for the highway-rall crossing;
Utilize a Train to Wayside Controlter to reduce traffic delays in areas of stations; and

Delay the activation of the gates, flashers and bells for a period of time at the highway-rail grade
crossing in station areas, based on an engineering study.

5. CLOSURE - Highway-rail grade crossings should be considered for closure and vacated across the railroad
right-of-way whenever one or more of the following apply:

A,

1.

An engineering study determines a nearby crossing otherwise required to be improved or grade
separated already has acceptable alternate vehicular access, and pedestrian access can continue at
the subject crossing, if existing;

On a life cycle cost basis, the cost of implementing the recommended improvement would exceed the
cost of providing an acceptable alternate access;

If an engineering study determines any of the following apply:

FRA Class 1,2 or 3 track with daily train movements:

a. AADT less than 500 in urban areas, acceptable aliernate access across the rail line
exists within .4 km (1/4 mi) and the median trip length normally made over the subject
crossing would not increase by maore than .8 km {1/2 mi};

b. AADT less than 50 in rural areas, acceptable alternate access across the rail line exists
within .8 km (1/2 mi) and the median trip length normally made over the subject crossing
would not increase by more than 2.4 km (1-1/2 mi).

2. FRA Class 4 or 5 track with active rail traffic:

a. AADT less than 1000 in urban are as, acceptable alternate access across the rail line
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exists within .4 km {1/4 mi) and the median trip length normally made over the subject
crossing would not increase by more than 1.2 km (3/4 mi);

h. AADT less than 100 in rural areas, acceptable alternate access across the rail line exists
within 1.61 km (1 mi) and the median trip length normally made over the subject crossing
wauld not increase by more than 4.8 km (3 mi}.

FRA Class 6 or higher track with active rail traffic, AADT less than 250 in rural areas, an
acceptabie alternate access across the rait line exists within 2.4 km {1-1/2 mi) and the median
trip length normally made over the subject crossing wouwld not increase by more than 8.4 km (4
mi}); and

D. An engineering study determines the crossing should be closed to vehicular and pedestrian traffic when
railroad operations will occupy or block the crossing for extended periods of time on a routine basis and
it is determined that it is not physically or economically feasible to either construct a grade separation or
shift the train operation to another location. Such locations would typically include:

N —

oos W

7.

Rail yards;

Passing tracks primarily used for holding frains while waiting to meet or be passed by other
trains;

Locations where train crews are routinely required to stop their trains because of cross-traffic on
intersecting rail lines or to pick up or set out blocks of cars ar switch local industries en route:
Switching leads at the ends of classification yards;

Where trains are required to "double " in or out of yards and terminals;

In the proximity of stations where long distance passenger trains are required to make extended
stops to transfer baggage, pick up or set out equipment or be serviced en route; and

Locations where trains must stop or wait for crew changes.

6. GRADE SEPARATION

A. Highway-rail grade crossings should be considered for grade separation or otherwise eliminated across
the railroad right-of-way whenever one or more of the following conditions exist:

NooRGN2

@

10.

1.

The highway is a part of the designated Interstate Highway System;

The highway is otherwise designed to have full controlled access;

The posted highway speed equals or exceeds 113 km/h (70 mph),

AADT exceeds 100,000 in urban areas or 50,000 in rural areas;

Maximum authorized train speed exceeds177 km/h (110 mph);

An average of 150 or more trains per day or 300 Million Gross Tons (MGT) per year;

An average of 75 or more passenger trains per day in urban areas or 30 or more passenger
trains per day in rural areas;

Crossing exposure (the product of the number of trains per day and AADT) exceeds 1,000,000
in urban areas or 250,000 in rural areas; or

Passenger train crossing exposure (the product of the number of passenger trains per day and
AADT) exceeds 800,000 in urban areas or 200,000 in rural areas.

The expected accident frequency (EAF) for active devices with gates, as calculated by the
USDOT Accident Prediction Formula including 5-year accident history, exceeds 0.5;

Vehicle delay exceeds 40 vehicle hours per day.g—?’l

B. Highway-rail grade crossings should be considered for grade separation across the railroad right-of-
way whenever the cost of grade separation can be economically justlfled based on fully allocated life
cycle costs and one or more of the following conditions exist:

Nowokon =

&

The highway is a part of the designated National Highway System;

The highway is otherwise designed to have partial controlled access;

The posted highway speed exceeds 88 km/h (55 mph};

AADT exceeds 50,000 in urban areas or 25,000 in rural areas;

Maximum authorized train speed exceeds 161 km/M (100 mph);

An average of 75 or more trains per day or 150 MGT per year;

An average of 50 or more passenger trains per day in urban areas or 12 or more passenger
trains per day in rural areas;

Crossing exposure (the product of the number of trains per day and AADT) exceeds 500,000 in
urban areas or 125,000 in rural areas; or
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9. Passenger train crossing exposure (the product of the number of passenger trains per day and

AADT) exceeds 400,000 in urban areas or 100,000 in rurat areas;

10. The expected accident frequency (EAF) for aclive devices with gates, as calculated by the
USDQOT Accident Prediction Formula including 5-year accident history, exceeds 0.2:

11. Vehicle delay exceeding 30 vehicle hours per day;@]

12.  An engineering study indicates that the absence of a grade separation structure would result in
the highway facility performing at a level of service below its intended minimum design level
10% or more of the time.

C. Whenever a new grade separation is constructed, whether reptacing an existing highway-rail grade
crossing or otherwise, consideration should be given to the possibility of closing one or more adjacent
grade crossings.

D. Utilize Table 7 for LRT grade separation:

TABLE 7
Trains Per Hour Peak Hour Volume
(vehicles per lane)
40 900
30 1000
20 1100
10 1180
5 1200
Source:

Light Rail Transit Grade Separation Guidelines. An Informational Report. Institute of Transportation
Engineers. Technical Committee 6A-42. March 1992

7. NEW CROSSINGS
A. Should only be permitted to cross existing railroad tracks at-grade when it can be demonstrated:

1. For new public highways or streets where there is a clear and compelling public need (other
than enhancing the value or development potential of the adjoining property),

2. Grade separation cannot be economically justified, i.e. benefit to cost ratio on a fully allocated
cost basis is less than 1.0 (generally, when the crossing exposure exceeds 50,000 in urban
areas or exceeds 25,000 in rural areas); and S ’

3. - There are no other viable alternatives.

B. If a crossing is permitted, the following conditions should apply:

If it is a main track, the crossing will be equipped with active devices with gates;

The plans and specifications should be subject to the approval of the highway agency having

jurisdiction over the roadway (if other than a State agency), the State DOT or other State agency

vested with the authority to approve new crossings, and the operating railroad;

3. All costs associated with the construction of the new crossing should be borme by the party or
parties requesting the new crossing, including providing financially for the ongoing maintenance
of the crossing surface and traffic control devices where no crossing closures are included in the
project;

4. Whenever new public highway-rail crossings are permitted, they should fully comply with all
applicable provisions of this proposed recommended practice; and

5. Whenever a new highway-rail crossing is constructed, cansideration should be given to closing

one or more adjacent crossings.

N -

TRAFFIC CONTROL DEVICE SELECTION PROCEDURE

Step 1 - Minimum Highway-Rail Grade Crossing Criteria: { see report for full description)

A.  Gather preliminary crossing data:
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1. Highway:

a. Geometric (number of approach lanes, alignment, median);

k. AADT;

c. Speed (posted limit or operating);

d. Functional classification;

e. Desired level of service;

f. Proximity of other intersections (note active device interconnection); and
g. Availability and proximity of alternate routes and/or crossings.
ailroad:
a. Number of tracks (type: FRA classification, mainline, siding, spur);

b.  Number of trains (passenger, freight, other};

c. Maximum train speed and variability;

d. Proximity of rail yards, stations and terminals; and

e. Crossing signal control circuitry.
3. Traffic Control Device:

a. Passive or active;

b. Advance;

c. Atcrossing; or

d. Supplemental.
4. Prior collision history

2. R

B. Based on one or more of the above, determine whether any of the recommended thresholds for closure,
installing active devices (if passive), or separation have been met based on highway or rail system operational
regquirements;

C. Consider crossing closure or consolidation:
1. If acceptable alternate route(s) is/are available; or
2. If an adjacent crossing is improved, can this crossing be closed? or
3. If this crossing is improved, can an adjacent crossing be closed?

. For all crossings, evaluate stopping and ¢learing sight distances. if the conditions are inadequate for the
existing control device, correct or compensate for the condition (see Step 3 below).

E. If a passive crossing, evaluate comer sight distance. if less than the required for the posted or legat approach
speed, correct or compensate for the condition (see Step 3 below).

Step 2 - Evaluate Highway Traffic Flow Characteristics:

A, Consider the required motorist response to the existing (or proposed) type of traffic control device. At passive
crossings, determine the degree to which traffic may need to slow or stop based on evaluation of available
corner sight distances. '

B. Determine whether the existing (or proposed) type of traffic control device and railroad operations will allow
highway traffic to perform at an acceptable level of service for the functional classification of the highway.

Step 3 - Possible Revision to the Highway-Rail Grade Crossing:

A. If there is inadequate sight distance related to the type of control device, consider measures such as;

1. Try to correct the sight distance limitation;

2. |f stopping sight distance is less than "ideal " for the posted or operating vehicle approach speed and
cannot be corrected, determine the safe approach speed and consider either posting an advisory
speed plate at the advance warning sign or reduce the regulatory speed fimit on the approach;

3. If corner sight distance is inadequate and cannot be corrected, determine the safe approach speed and
consider posting an advisory speed plate at the advance warning sign, or reduce the regulatory speed
limit on the approach, or install STOP or YIELD signs at the crossing;

4. If clearing sight distance is inadequate, upgrade a passive or flashing-light only traffic control device to
active with gates, or close (consolidate) the crossing, or grade separate;

B. If highway and/or train volumes and/or speeds will not allow the highway to perform at an acceptable level of
service, consider traffic control device upgrade to active (possibly with additional devices such as gates and
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meadians), or closure (consoiidation} or separation;

C. i crossing closure or consolidation is being considered, determine the feasibiity and cost of providing of an
acceptable alternate route and compare this to the feasibility and cost of improving the existing crossing;

D. if grade separation is being considered:
1. Ecenomic analysis should consider fully allocated life-cycle costs;
2. Consider highway classification and level of service;
3. Consider the possibility of closing one or more adjacent grade crossings.

Step 4 - Interim Measures And/or Documentation:

A. i the above analysis indicates a change or improvement in.the ¢rossing or type of traffic control devices is
indicated, determine what if any interim measures can or should be taken until such time as recommended
improvement can be implemented,;

B. If the above analysis indicates a change or improvement in the cressing or type of traffic control devices is
indicated, but there are other compelling reasons or circumstances for not implementing them, document the
reasons and circumstances for your decision;

C. If the above analysis indicates no change or improvement in the crossing or type of traffic control devices is
indicated, document the fact that the crossing was evaluated and determined to be adequate.
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GLOSSARY

Acceptable Alternate Access - For purposes of this guidance document, a roadway of at least comparable design,
construction and utility as the roadway being closed, giving appropriate consideration to the additional traffic that
would be diverted over it. '

Active Crossing - All highway-rail grade crossings equipped with warning and/or traffic control devices that are
activated by train detection.

CFR - Code of Federal Regulations
Clearance Time - The difference between vehicle crossing time and train arrival time.

Diagnostic Team - A group of knowledgeable representatives of the parties of interest in a highway-rail grade
crossing or group of crossings.

Doubling Trains - When individual tracks in rail-yards are insufficient to hald an entire inbound or outbound train, it is
necessaty to "double " a train. For outbound trains, where the CFR requires an initial terminai brake test of the
entire train, this requires assembling the entire train on one outbound track, usually the mainline, from several yard
tracks. For inbound trains, when yarding the entire train on more than one yard track, this means leaving part of the
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train an the main line by either pulling through, then breaking the train, or initialty pushing part of the train into a yarg
track, while holding the excess rail cars on a main track or lead, which are subsequently "yvarded " on another track or
tracks,

Passive Crossing - All highway-rail grade crossings having signs and pavement markings as traffic control devices
that are not activated by trains, that identify and direct attention toward the location of a highway-rail grade crossing,
and advise motorists, bicyclists, and pedestrians to take appropriate action.

Separation Time - The component of maximum preemption time during which the minimum track clearance distance
is clear of vehicular traffic prior to the arrival of the train.

Train to Wayside Controlfer - Equipment sometimes employed by light rail transit systems to verify the identity of a
light rail vehicle and perform numerous communication and signal functions. This is particularly effective on railroads
with both heavy (freight) and LRT aperation, As related to a passenger station near a highway-rail grade crossing, if
the light rail vehicle is approaching the station to stop, such equipment reduces gate downtime by delaying activation
of the gates at the crossing until the light rail vehicle is to depart the station rather than activating the gates as the
light rail vehicle first approaches the station. (A through train would cause the gates to activate at the normal time).

Urban and Rural - "Urban and rural areas have fundamentally different characteristics with regard to density and
types of land-use, density of street highway networks, nature of travel patterns, and the way in which these elements
are related, Consequently, urban and rural functional systems are classified separately. Urban areas are considered
those places within boundaries set by the responsible State and local officials having a population of 5,000 or more.
Rural areas are those areas outside the boundaries of urban areas. " {Source AASHTO Green Book) In addition,
urban areas are generally characterized by having higher density of access to adjacent land use, lower vehicle
operating speeds and lower levels of service of traffic flow.

Warning Time - The amount of time provided between activation of a active traffic control device by a train and
passage of the train to the crossing.

APPENDIX

PREEMPTION / INTERCONNECTION

The topic of highway traffic signal preemption and interconnaction to active highway-rail grade crassings is very
complex. It requires special traffic engineering evaluation, and clese coordination between highway and railroad
design and operation personnel. This appendix has been included to provide some guidance information on the
subject, and provides detailed discussion on several elements. (Please refer ta the main document for discussion on
when to interconnect, agency coordination, accommaodation of second train situations and references.)

PEDESTRIAN CLEARANCE PHASE

The MUTCD provides that the pedestrian clearance phase may be "abbreviated " during the raiiroad preemption of
the traffic signals. Some agencies have elected to utilize the abbreviated interval, some gliminate entirely the
pedestrian clearance phase during the preemption sequencing, while others provide full clearance intervals.
Abbreviating the pedestrian "don't walk " phase may expedite the intended vehicular cycle, however, it may not
expedite pedestrian or driver behavior. Drivers may yield to pedestrians and thereby prevent vehicles behind them
from clearing off the tracks. To minimize this potential, full ped estrian clearance may be provided, but consequently,
additional minimum preemption warning time will be required. The preemption interconnect may consist of
simultaneous preemption {traffic signals are preempted simultaneously with the aclivation of the railroad control
devices), or advance preemption (traffic signals are preempted prior to the activation of the railroad control devices),
or possibly a special design which could consist of two separate closed ioop normally energized circuits. The first,
pedestrian clearance call should occur a predetermined length of time to be defined by a traffic engineering study and
continue until the train has departed the crossing. The purpose of the first call is to safely clear the pedestrian. The
second, vehicle clearance call, programmed with a higher priority in the traffic signal controller than the first call,
should occur a predetermined length of time to be determined in a fraffic engineering study, but not less than 20
seconds prior to the arrival of a train, and continue until the train departs the crossing. The purposs of the second call
is fo clear motor vehicle queues, which may extend into the limits of the crossing. While one preemption interconnect
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circuit can be used to initially clear-out the pedestrian traffic and then a time delay used for the second vehicular
clearance, a system with two separate circuits provides a more uniform timing if the train speed varies ance
preamption occurred. This is especially important if the train accelerates after the pedestrian clearance is initiated. A
timing circuit may not provide adequate warning time,

If the pedestrian clearance phase is abbreviated {or eliminated), additional signing alerting pedestrians of a shortened
pedestrian cycle should be considered.

TRAFFIC SIGNAL CONTROLLER RE-SERVICE CONSIDERATIONS

Traffic signal controller re-service is the ability of the traffic signal controller to be able to accept and respond to a
second demand for preemption immediately after a first démand for preemption has been released, even if the
programmed preemption routine/sequence is not complete. in other wards, if a traffic signal controller receives an
initial preempt activation and shortly thereafter it is deactivated, most traffic signal controllers will continue to time out
the preemption sequence; if a second demand for preemption is placed during this pericd, the traffic signal controller
must return to the track clearance green. At any point in the preemption sequence, even during the frack clear green
interval, the controller must return to the start of a full track clearance green interval with a second preemption
demand. Until recently, most traffic signal controllers were unable to recognize a second preempt until the entire
preemption sequence of the first activation timed out. If the second demand occurred during the initial preemption
sequence, the traffic signal controllers continued the same sequence as if that was still the initial demand for
preemption. The traffic signat controller re-service capability must be able to accept and respond to any number of
demands for preemption,

The point in which preemption is released from the railroad aciive control devices to the traffic signals is critical to the
proper operation of re-service. In order for the traffic signal controlier to recognize a second demand, the first demand
must be released, therefore the railroad active control devices must release the preempt activation just as the
crossing gates begin to rise, not when they reach a fully vertical position. Otherwise, espacially at locations with shart
storage areas between the crossing and the highway intersection, traffic may creep under the rising gates and with a
second train, a second track clear green interval will not be provided if the gates never reach a fully vertical position.

PROGRAMMING SECURITY

Security of programmed parameters is critical to the proper operation of the highway-rail preemption system. As an
absolute minimum, control equipment cabinets should be locked and secure to prevent tampering and cantrollers
should be password protected. in addition to preventing malicious tampering of control devices, security should be
considered to prevent accidental changes in timing parameters, especially in the traffic signal controller where a
programming mistake can easily be made due to the large quantity of parameters even when just viewing the data.
Some traffic signal controller manufacturers have designed systems where the critical railroad preemption
parameters can not be changed without both proper software and physically making a hardwire change the traffic
signal cabinet. Without proper data changes, the traffic signals will remain in a flashing red operation until the data is
corrected. In addition, these systems prevent a different type of controller or even controller software from operating
the traffic signals. it is important to preserve the integrity of the system once it is tested and proven to operate
properly. Another method of preserving the proper timing parameters is remote monitoring of the traffic signat
controller. Routine uploads of traffic signal timings can be compared to a database to check for unapproved changes
in any timing parameters.

SUPERVISED INTERCONNECT CIRCUITRY

The interconnection circuit between the highway traffic signal control cabinet and the railroad signal cabinet should be
designed as a system. Frequently, the interconnect cable circuit is designed so that the preemption relay can be
falsely de-energized, thereby causing a preempt call, without the railroad signals being activated. The traffic signais
will then cycle through their clearance phase and remain at "stop” until the false preempt call is terminated. If a train
approaches the crossing during the false preemption, the railroad signals will activate, but the traffic signals will not
provide track clearance phases because they are stilt receiving the first false call. Even worse, a short between the
wires in this type of circuit will virtually disable preemption and will only be recognizable once the railroad active
control devices are activated with an approaching train. To address this potential problem supervised preemption
circuits may be used. in its simplest form, the supervised circuit is formed by having two control relays in the traffic
control cabinet each of which is energized by the railroad crossing relay. One relay, the Preemption Relay, is
energized only when the railroad active control devices are off. The second relay, the Supervision Relay, is energized
only when the railroad active control devices are operating. When circuited in this manner, only one control relay is
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energized at a time. If bolh relays are simuitaneously energized or de-energized, the supervision logic determines
that there is a problem and can implement action. This action may include initiating a clearance cycle and upon
completion of the clearout, the traffic signals can go into an afl-way flashing red instead of stop. The all-way flashing
red will allow traffic to advance off the tracks instead of being held by the red signal. An engineering study may
determine thal the all-way flashing red Is undesirable due to high highway traffic volumes compared to rail traffic. In
all cases remote-monitoring devices that send alarm messages {o the railroad and highway authority should be
installed. Law enforcement traffic control should be used until repairs can be performed. More information on
supervised circuits can be found in an article, Supervised Interconnection Circuits at Highway-Rall Grade Crossings,
by Mansel, Waight, and Sharkey, ITE Journal, March 1999, Institute of Transportation Engineers available at
www.ite.org

ADVANCE PREEMPTION AND USE OF TIMERS

When advance presmption is used the traffic signal preemption occurs prior to the active control devices being
activated. This allows preemption to begin behind the scene and the active control time of the railroad signals is not
necessarily increased. Railroads frequently use two detection times in their system. The first detection time is
designed to initiate traffic signal preemption. The second detection time is used to activate the active control devices.
If the train is decelerating as it approaches the crossing, the time difference between initiation of preemption and
activation of the active control devices will increase. It is imperative that the time difference does not increase to the
point where the traffic signal clear out cycle ends (i.e. traffic signal turns red) before the active control devices turn on.
To prevent re-queuing traffic on the tracks, a "not-to-exceed " timer should be installed to force the activation of the
active control devices prior to the appropriate time in the clear out cycle. if the train accelerates toward the crossing
the second detection time will activate the active control devices prior to expiration of the timing cycle. Another issue
when designing advance preemption circuitry is multiple consecutive train movements can cause the traffic signals to
remain in preemption due to a second approaching train, but the railroad active control devices deactivate after the
first train just clears the crossing. In this case, the traffic signals will not provide a second track clearance indication
since the first call is still present, therefore the railroad circuitry should be designed to prevent this from occurring.
Also, when the traffic signals experience a loss of pawer or a malfunction which causes an all way red flash, the
advance preemption time becomes ineffective in helping clear vehicles from the crossing and effectively, vehicles will
have less time to clear the crossing. An additional interconnection circuit should be utilized betwean the railroad and
the traffic signal controls, so that the railtoad active control devices would activate at the same time as the advance
preempt circuit would normally activate the traffic signals in the event of all-way-red flash or loss of power to the traffic
signals.

if railroad gates are used, another method of minimizing the potential of the clearout cycle from ending while traffic is
on the tracks is to continue the clearout cycle until the gates are in the lowered position. This requires an additional .
circuit between the railroad cabinet and the highway traffic control cabinet and special logic in the traffic signal control
cabinet. The above mentioned techniques for the supervised circuit may be employed.

STANDBY POWER SOURCES

Raiiroad active control devices are normally off when no train is approaching; therefore, railroads install backup
power systems to provide power to the signals during commercial power failures. This is different from traffic signals
that generatly are dark if the commercial power is off. When traffic signals are dark, motorists in most jurisdictions are
expected to knaw that traffic signals are ahead, stop their vehicle at the stop bar, and proceed through the
intersection as if the dark signal was a stop sign. Since dark traffic signals cannot display a clear out aspect to a
motorist, backup power systems should be considered at interconnected locations. When considering power back up
systems for fraffic signals, it shHould be considered on a system wide basis rather than just at individual
interconnected locations since other adjacent signalized intersections may just as well also stall traffic. The fail-safe
mode of operation in the event of a traffic signal malfunction is an all way red flash, in which case power back up
systems will have no effect. The use of remote monitoring and law enforcement traffic control can be used to
minimize the requirements and cost of the backup power system.

M MUTCD is available at the foliowing URL: http://mutcd.fhwa.dot.gov

[2] Railroad-Highway Grade Crossing Handbook - Second Edition is available at the following URL:
http:.//www.fhwa.dot, gov/tthre/safety/pubs/8621 5fintro.htm
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03 A Policy on Geometric Design of Highways and Streets is available at the following URL:
http:/fwww. ite. org/bookstoreflp323b.himl

[4) A Policy on Geometric Design of Highways and Streets. American Association of State Transportation Officials
(AASHTO). 2001 Edition. P, 449, available al www .ite.org, o 202-289-0222 and http:www.aashia.org

3l Uniform Vehicle Code is available at the following URL: http://muted.fhwa.dot.gov

8 Traffic Engineering Handbook - Fourth Edifion. Institute of Transportation Engineers. Washington D.C.: 1290,
available at www.ite.org, or 202-289-0222

) Policy on Geometric Design of Highways and Streets. American Association of State Highway Transportation
Officials (AASHTQ). 2001 Edition. pages 4 and 5, available at www.ite.org, or 202-2839-0222 and

18 Highway Capacity Manual, Special Report 209, 3" 9 Edition. Transportation Research Board. Washington, D.C.:
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STATE OF ILLINOIS

ILLINOIS COMMERCE COMMISSION

Illinois Central Railroad Company,

Petitioner,
v

Neoga Township, the City of Neoga and the State of Illinois,

Department of Transportation,

Respondents.

Petition of lllinois Central Railroad Company seeking an order of
closure of the at-grade crossings of Cemetery Road/ TR-67 (DOT
289 160P; railroad milepost 185) and TR-85 (DOT 289 161W;
railroad milepost 185.65) and the Illinois Central Railroad
Company’s tracks, and an order of installation of automatic flashers
and gates at the crossing of TR-85A (DOT 289 162D; railroad
milepost 186.16) and the Ilinois Central Railroad Company’s tracks,
all in Neoga Township, Cumberiand County, Illinois.

T05-0007

NOTICE OF SERVICE OF DISCOVERY RESPONSES

Mr. Carl M. Webber
Webber & Thies, P.C.
202 Lincoln Square
Urbana, IL 61801

Mr. Lloyd A. Lacy

Neoga Township, Supervisor
590a County Road 750N
Neoga, IL. 62447

Mr. David D. Johnston

Neoga Township Highway Commissioner
608 County Road 1000 N

Neoga, I, 62447

WilLegalunjbCC-(THSHTOSNIGOT0007. not-response3(Supp).doc

Mr. Ben Bland

Cumberland County Highway Engincer
800 East Industrial Drive

Toledo, IL 62468

Ms. Doris McKay
Neoga Township, Clerk
88 County Road 1400 N
Neoga, IL 62447

Mr. Jay Russel

City of Neoga, Mayor
P.O. Box 248

Neoga, [L 62447-0248



Mz, Victor A. Modeer Mr. Michael Stead

Director of Highways, IDOT Rail Safety Program Administrator
ATTN: JEFF HARPRING, ROOM 205 Illinois Commerce Commission
2300 South Dirksen Parkway 527 E. Capital Avenue
Springfield, IL 62764 Springfield, IL 62701

Ms. Ellen Schanzle-Haskins David Lazarides

Chief Counsel Act. Program Mgr. Processing &
Illinois Department of Transportation Information :

2300 S. Dirksen Parkway Illinois Commerce Commission
Springfield, 1L, 62764 527 E. Capitol Avenue

Springfield, IL 62701

i
PLEASE TAKE NOTICE that we have on this Ea day of Bu;usd’ , 2005, served on the City
of Neoga, through their attorney, Mr. Carl M. Webber, our Response to Respondent’s Second
Request for Production of Documents, Response to Respondent’s Third Set of Interrogatories,

and Supplemental Response to Respondent’s First Set of Interrogatories.

ILLINOIS CENTRAL RAILROAD COMPANY

By M } 7(2f\q//
Michael J. Barron, Jr.
Counsel
CN
17641 S. Ashland Avenue
Homewood, 1L 60430
Phone: 708-332-3954
Fax: 708-332-3052
ARDC 6228809

WiiLegabimjb CO-(TH)INI05000 710007 not-response 3 Supp).doee 2



CERTIFICATE OF SERVICE

I, MICHAEL J. BARRON, JR., an attorney, certify that I served the foregoing Response to
Respondent’s Second Request for Production of Documents, Response to Respondent’s Third Set
of Interrogatories, and Supplemental Response to Respondent’s First set of Interrogatories upon
the those made parties to this proceeding by enclosing copies of the foregoing in envelopes
addressed to the parties as set forth below, postage prepaid, and depositing the envelopes in the
United States Mail at 17641 S. Ashland Avenue, Homewood, IL onthe ¥} day of Avpir |

2005.

Mr. Carl M. Webber
Webber & Thies, P.C.
202 Lincoln Square
Urbana, IL 61801

Mr. Lloyd A. Lacy

Neoga Township, Supervisor
590a County Road 750N
Neoga, [L 62447

Mr. David D. Johnsten

Neoga Township Highway Commissioner
608 County Road 1000 N

Neoga, IL. 62447

Mr. Victor A. Modeer

Director of Highways, IDOT

ATTN: JEFF HARPRING, ROOM 205
2300 South Dirksen Parkway
Springfield, [L. 62764

Ms. Ellen Schanzle-Haskins

Chief Counsel

Illinois Department of Transportation
2300 8. Dirksen Parkway
Springfield, IL 62764

WiLegahmjb\CC-{ THsRTOSG00 7000 7. Cort-response3 (Supp).dog

[V ) Yot

Michael J. Bar?én, Ir.

Mr. Ben Bland

Cumberland County Highway Engineer
800 East Industrial Drive

Toledo, IL 62468

Ms. Doris McKay
Neoga Township, Clerk
88 County Road 1400 N
Neoga, II. 62447

Mr. Jay Russell

City of Neoga, Mayor
P.O. Box 248

Neoga, IL 62447-0248

Mr. Michael Stead

Rail Safety Program Administrator
Tllinois Commerce Commission
527 E. Capital Avenue
Springfield, [, 62701

David Lazarides

Act. Program Mgr. Processing & Information
Ilinois Commerce Commission

527 E. Capitol Avenue

Springfield, IL 62701



